Supporting Information
Synthesis of the MDI bisurea, tolyl bisurea and trisurea initiators.
Fig. S1: Synthesis of the tolyl and MDI bisureas initiators
The synthesis of the MDI and tolyl bisureas is similar to the xylyl one ( Figure S1 ). In fact the first step is the same. For the second step, bromopropionylbromide is used instead of chloropropionylchloride. The third step is identical to the one for the xylyl bisurea. The NMR of the ammonium 3' after step 3 showed the presence of two different compounds. A compound with a terminal bromine and another one with a terminal chlorine, as showned by 1 H NMR with the presence of two doublets at 1.6 and 1.7 ppm ( Figure S2 ).
Fig. S2:
1 H NMR spectrum of the ammonium 3' in d 6 -DMSO.
This exchange from Br to Cl probably happens during the deprotection step with HCl.
Consequently, the synthesized bisureas 6 and 7 are a mixture of three compounds as confirmed by the HRMS analysis ( Figure S3 ). A compound with two chlorine atoms, one with two bromine atoms and one with a bromine and a chlorine atom. The exact proportion of each compound depended on the actual experiment. To avoid this exchange, the synthesis of the xylyl bisurea 5 (Experimental section) and of the trisurea initiator 8
were made from an ammonium prepared with chloropropionylchloride instead of bromopropionylbromide as described in the manuscript. The3 one fully chlorinated compound.
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Fig. S4:
1 H NMR spectrum of the ammonium 3 in d 6 -DMSO.
The ATRP polymerizations were conducted with CuBr for the MDI and the tolyl bisureas initiators. For the xylyl bisurea and the trisurea initiators, CuCl was usually used. However some polymerizations with the xylyl bisurea were done with CuBr instead of CuCl. In all cases, a good control of the polymerization was observed. 
Synthesis of 6
A solution of 3' (19 mmol, 5 g) in 20 mL of anhydrous dichloromethane and triethylamine (19 mmol, 2.64 mL)
were added dropwise to a solution of 4,4'-diphenylmethylenediisocyanate (9 mmol, 1.9 mL) in 50 mL of anhydrous dichloromethane.
The reaction was followed by infrared spectroscopy until the disappearance of the NCO band at 2270 cm 
Synthesis of 7
were added dropwise to a solution of 2,4-toluenediisocyanate (9 mmol, 1.27 mL) in 50 mL of anhydrous dichloromethane. The reaction was followed by infrared spectroscopy until the disappearance of the NCO band at 2270 cm 
Synthesis of 8
A small amount of water (14.4 mmol, 0.260 mL) was mixed in 100 mL of anhydrous diethylether. This mixture was added in a solution of 2,4-toluenediisocyanate (33.2 mmol, 4.74 mL) in 30 mL of anhydrous diethylether at 30 mL/h. A white precipitate was formed. The reaction was stirred over night. The white solid was filtered and dried. The diisocyanate is obtained (1.93 g, 42 %). The product is not characterized because of his water sensitivity.
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A solution of 3 (6.3 mmol, 1.36 g) in 20 mL of THF and triethylamine (6.3 mmol, 0.88 mL) were added dropwise to a solution of the diisocyanate synthesized previously (3 mmol, 0.96 g) in 100 mL of anhydrous THF.
